Abstract: A great many articles discuss the histological aspects of fascial tissue in detail, but at the same time, there are many contradictions within the literature. In addition, there is a paucity of scientific data that allow straightforward classification of what tissue the fascia truly is. More precise classification of fascial tissue is essential in improving clinical care and effectively framing patient needs. Embryology is an indispensable starting point for understanding the many functions of the fascial tissue. This scientific discipline allows us to observe the relationships and adaptability of fascia both at local and systemic levels. This article reflects on modern scientific knowledge concerning the classification of fascia from an embryological standpoint with the aim of improving our understanding of connective tissue.
Introduction
The aim of this article is to clarify how fascia is considered in its embryological context. Embryology allows us to highlight the origin of tissues and understand not only tissue functions, but also the behavior of individual cells. 1, 2 Although many surgical or clinical approaches precisely describe a wide variety of treatment techniques that involve fascial tissue, a number of inaccuracies remain. For example, in a recent article concerning the assessment of nerves in the knee by ultrasound, the fascia was stated to derive from undifferentiated mesenchymal tissue that develops between the 22nd and 35th weeks of gestation. 3 From an embryological point of view, the fascia has a double origin and derives from both the mesodermal and ectodermal leaflets. These leaflets are, in fact, apparent within the first few weeks of development. 4 In another study concerning cosmetic surgery, a technique to lift the tissues of the face and neck (i.e. cranial suspension with minimal access; MACS) cited surgically relevant tissue layers that were not conceptually exact: " . . . superficial musculoaponeurotic system and platysma". 5 The term "superficial musculoaponeurotic" includes terms denoting both connective and muscular contractile tissue while also describing the name of a muscle (platysma). From an embryological point of view this term is correct, because at the level of the skull the musculature and connective tissues derive from the ectoderm. 6, 7 From the anatomical and functional point of view, such a description is inaccurate. The terms superficial and deep are used to delimit the layers of fascial tissue within the limbs. These terms are used to describe anatomy in order to improve surgical techniques while identifying age and morphological differences. 8 The fascia can be divided into solid and liquid tissues. 9 Blood and lymph are classified as specialized connective tissues in several anatomical texts and we can thus consider these body fluids to be liquid fascia. 10 The solid fascia not only encompasses connective tissue (i.e. ligaments, tendons, aponeuroses, endomysium, perimysium, epimysium) but all tissues that possess certain mechanometabolic characteristics and the same embryological origin. From an embryological point of view, the fascia indeed has a double origin that includes the mesodermal and ectodermal (skull) leaflets. 4, 6, 11, 12 Blood and lymph, also fascial tissue, are in each layer. 9 Distinguishing among the fascial layers is an antiquated perspective that does not take into account much current scientific knowledge. 13 In all likelihood, use of the term "fascia" to separate the human body into tissue layers deserves reconsideration.
Reflections on Fascial Tissue
Classically, the fascial system has been considered to be connective tissue that covers and separates the musculature. In 2014, the Fascia Nomenclature Committee stated:
The This aforementioned concept first took root in literature of the last century and has continued into the present, conditioning the way in which the fascia is conceived and how the same fascia is viewed as an architectural structure. 16 Despite an apparently clear, existing, definition of what fascial tissue is, in many texts the embryological origin of the fascia is not taken into consideration. In previous works we recalled, through the Foundation of Osteopathic Research and Clinical Endorsement (FORCE), that the fascial tissue of the skull and part of the neck has a double embryological origin. 17 For example, the meninges of the skull (which are considered to be fascial tissue) have an embryological derivation involving both the mesoderm and ectoderm; the dura mater that covers areas of the forebrain and caudal mesencephalon derive from the neural crests (or ectoderm). 18 The dura mater that covers the remaining hindbrain and midbrain derives from the mesodermal leaflet. 18 The hypoglossal canal and the area of the sigmoid, transverse and cavernous sinuses derive from the mesoderm; the falx cerebri and the falx cerebelli derive from the ectoderm, as does the dura mater covering the spinal cord. 19 If the same tissue of the developed human body arises from different embryological origins, how are its boundaries accurately delineated? Of particular concern is the origin of the musculature and connective tissue of the cranio-cervical area. The 60 muscles of the skull derive from mesodermal cells (i.e. prechordal and pharyngeal mesoderm); these muscles influence the movement of the anterior and posterior portions of the cervical tract. 6 These muscles come into contact with a particular connective tissue that has an ectodermal embryological origin (neural crests), such as, for example, the infrahyoid area muscles, the buccal floor and the tongue. 6 The same ectodermal connective tissue merges, in part, with connective tissue of mesodermal origin and forms the musculature of the trapezius (anterior portion) and of the sternocleidomastoid (cleidomastoid portion) muscles. 20, 21 The final functional unit that is skeletal muscle thus possesses different embryological origins. Body fluids such as blood and lymph have a mesodermal origin, while cerebrospinal fluid (CSF) has an ectodermal origin. As fluids flow throughout the body and involve every tissue, borders between fascial divisions are unclear. 9, 22 Taking this into consideration, not all present fascial classifications are incomplete or contradictory. As the fascia has both ectodermal and mesodermal origins, several other tissues should be considered fascial tissue:
The fascia is any tissue that contains features capable of responding to mechanical stimuli. The fascial continuum is the result of the evolution of the perfect synergy among different tissues, liquids and solids, capable of supporting, dividing, penetrating, nourishing and connecting all regions of the body, from the epidermis to the bone, involving all its functions and organic structures. This continuum constantly transmits and receives mechanometabolic information that can influence the shape and physiology of the entire body. Such afferent/efferent impulses arise from the fascia and the tissues not considered as part of the fascia in a biunivocal mode. In accordance with this definition, such tissues inlcude the epidermis, dermis, fat, blood, lymph, lymphatic vessels, tissue covering nervous filaments (i.e. endoneurium, perineurium, epineurium), voluntary striated muscle fibers as well as tissue covering and permeating it (i.e. epimysium, perimysium, endomysium), ligaments, tendons, aponeuroses, cartilage, bones, meninges, and tongue. 17 We believe that an anatomical nomenclature based on both physiology and embryology is required to accurately classify fascia. Altering the nomenclature, however, does not suffice; understanding the true anatomical functions and limits of fascia is also mandated. Embryological origins should be taken into consideration for the classification of different tissues, and further studies allowing for evidencebased classification of fascia are needed.
Conclusion
The nomenclature of fascial tissue does not always reflect its embryological function or origin, just as the anatomical nomenclature does not necessarily correspond to the true embryological origin of a given tissue. The definition of fascial tissue thus warrants reconsideration, taking into account its embryological development and clinically relevant functionality.
